DNA methylation aberrations rather than polymorphisms of FZD3 gene increase the risk of spina bifida in a high-risk region for neural tube defects.
Animal models of neural tube defects (NTDs) have indicated roles for the Fzd3 gene and the planar cell polarity signaling pathway in convergent extension. We investigated the involvement of FZD3 in genetic and epigenetic mechanisms associated with human NTDs, especially spina bifida. We explored the effects of variants spanning the FZD3 gene in NTDs and examined the role of aberrant methylation of the FZD3 promoter on gene expression in brain tissue in spina bifida. Six FZD3 single nucleotide polymorphisms were genotyped using a MassARRAY system in tissue from 165 NTD fetuses and 152 controls. DNA methylation aberrations in the FZD3 promoter region were detected using a MassARRAY EpiTYPER (17 CpG units from -500 to -2400 bp from the transcription start site) in brain tissue from 77 spina bifida and 74 control fetuses. None of the six single nucleotide polymorphisms evaluated were significantly associated with spina bifida, but the mean methylation level was significantly higher in spina bifida samples (13.70%) compared with control samples (10.91%) (p = 0.001). In terms of specific sites, DNA methylation levels were significantly higher in the spina bifida samples at 14 of the 17 CpG units, which mostly included in R2 region. FZD3 mRNA expression was negatively correlated with methylation of the FZD3 promoter region, especially the R2 region (R = 0.970; p = 0.001) in HeLa cells. The results of this study suggest that DNA methylation plays an important role in FZD3 gene expression regulation and may be associated with an increased risk of spina bifida.